IN THE CLAIMS: 



1. (Currently Amended) In a measurement system comprising a transducer, a 
f ee dback charge amplifier having a feedback element, coupled to the transducer and a signal 
processing circuit coupled to an output of the amplifier, a method of testing the transducer in- 
situ comprising: 

a. coupling a test signal to the transducer; 

b. disabling the charee-amplifie r while leaving the feedback element in place ; and 

c. analyzing the response of the transducer to the test signal with the signal 
processing circuit. 

2. (Original) The method of Claim 1 further comprising coupling an analyzer 
to an output of the amplifier and measuring the response of the transducer. 

3. (Currently Amended) The method of Claim 1 fufthef-comprising coupling 
i mp e danc e b e twe e n the test signal sourc e and tojhe amplifie r through an impedance . 

4. (Currently Amended) The method of Claim 3 in which the impedance comprises 
a ,furth e r compr i s i ng sma ll va l ue capacitor as th e imp e danc e . 

5. (Currently Amended) The method of Claim 1 further comprising coupling the 
signa l sourc e g e n e rat i ng a test signal to a resistor and on to an output of the amplifier. 

6. (Original) The method of Claim 1 further comprising comparing a 
measured response of the transducer to a signature response. 

7. (Currently Amended) The method of C l a i m 1 Claim 6 w herein the signature 
response comprises a measured response of an unmounted transducer. 

8. (Currently Amended) The method of C l aim 1 Claim 6 w herein the signature 
response comprises a measured response of a mounted transducer to a test signal prior to 
initiating operations with the transducer. 

9. (Currently Amended) The method of Claim 8 Claim 6 wherein the signature 
response of claim 10 further comprises a measured response of an unmount e d transducer 
during normal operation . 
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10. (Currently Amended) The method of Claim 8 wherein the measured 
response is characterized by one or more specific amplitudes and/or frequencies. 



1 1 . (Currently Amended) The method of Claim 1 0 further comprising 
generating an error signal wh e reby when the amplitude and/or frequency of the s i gnatur e 
measured response falls outside a predetermined range. 

12. (Currently Amended) The method of Claim 1 further comprising coupling 
the s i gna l sourc e for g e nerat i ng a test signal to an output of the amplifier at a connection to the 
amplifier feedbac k component . 

13. (Currently Amended) The method of Claim 1 further comprising coupling 
the signal sourc e g e n e rating a test signal between an output of the transducer and an input to 
the amplifier. 

14. (Currently Amended) The method of Claim 1 in which the test signal has 
an amplitude approximating the maximum allowed by th e t e st c i rcu i t . 

15. (Original) The method of Claim 1 in which the measured response is 
normalized for various conditions comprising environmental conditions. 

1 6. (Withdrawn) A self-testing piezoelectric transducer circuit comprising: 

a. a piezoelectric transducer; 

b. an amplifier, comprising a feedback circuit, coupled to the transducer, amplifying 
the output of the transducer; 

c. a power source coupled to the amplifier; 

d. a signal source generating a test signal having a frequency spectrum at least 
overlapping the self-resonant frequency of the transducer, coupled to the transducer; and 

e. switch coupled between the power source and the amplifier and between the 
signal source and the transducer for disabling the amplifier and coupling the signal source to the 
transducer to make a test. 

17. (Withdrawn) The transducer circuit of claim 106 further comprising an 
analyzer connected to an output of the amplifier for measuring the response of the transducerjo 
the test signal . 
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18. (Withdrawn) The transducer circuit of Claim 106 further comprising an 
impedance coupled between the signal source and the amplifier. 

19. (Withdrawn) The transducer circuit of Claim 160 further comprising 
small value capacitor as the impedance. 

20. (Withdrawn) The transducer circuit of Claim 160 wherein the signal 
source generating a test signal is further coupled to an output of the amplifier at a connection to 
the amplifier feed back. 

21 . (Withdrawn) The transducer circuit of Claim 160 wherein the signal 
source generating a test signal is further coupled between an output of the transducer and an 
input to the amplifier. 

22. (Withdrawn) The transducer circuit of Claim 160 wherein the signal 
source generating a test signal is further coupled to an output of the amplifier through a resistor. 

23. (Withdrawn) The transducer circuit of Claim 160 in which the signal 
source generating the test signal frequency spectrum overlapping the self-resonant frequency of 
the transducer further comprises generating a swept frequency test signal. 

24. (Withdrawn) The transducer circuit of Claim 160 in which the signal 
source generating the test signal frequency spectrum overlapping the self-resonant frequency of 
the transducer further comprises generating one or more of a white noise test signal, a swept 
frequency test signal, a pseudorandom noise, a periodic chirp, a sinusoidal signal, and a step 
function. 

25. (Currently Amended) In a measurement system comprising a transducer, 
an amplifier comprising a feedback loop -element, coupled to the transducer and a signal 
processing circuit coupled to an input of the amplifier, a method of testing the transducer in-situ 
comprising: 

a. coupling a test signal to the transducer; 

b. disabling the ehafqe-amplifie r while leaving the feedback element in place ; and 

c. analyzing the response of the transducer to the test signal with the signal 
processing circuit. 
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26. (Withdrawn) A self-testing piezoelectric transducer circuit comprising: 

a. a piezoelectric transducer; 

b. an amplifier, comprising a feedback circuit, coupled to the transducer, amplifying 
the output of the transducer; 

c. a power source coupled to the amplifier for powering the amplifier; 

d. a signal source coupled to the transducer for generating a test signal; and 

e. a switch coupled to the amplifier capable of disabling the amplifier. 

27. (Withdrawn) The transducer circuit of claim 26 where the switch is 
coupled between the power source and the amplifier. 

28. (Withdrawn) The transducer circuit of claim 26 where the switch is 
coupled to the amplifier output. 

29. (Withdrawn) The transducer circuit of claim 26 where the amplifier is a 
charge amplifier. 

30. (Withdrawn) The transducer of claim 26 where the amplifier is a voltage 
amplifier and further comprises an impedance coupled parallel to the voltage mode amplifier 
input. 

31 . (Withdrawn) The transducer circuit of claim 26 further comprising an 
analyzer connected to an output of the amplifier for measuring the response of the transducer to 
the test signal. 

32. (Withdrawn) The transducer circuit of Claim 26 further comprising an 
impedance coupled between the signal source and the amplifier. 

33. (Withdrawn) The transducer circuit of Claim 26 further comprising a 
capacitor as the impedance. 

34. (Withdrawn) The transducer circuit of Claim 26 wherein the signal 
source generating a test signal is further coupled to an output of the amplifier at a connection to 
the amplifier feed back. 
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35. (Withdrawn) The transducer circuit of Claim 26 wherein the signal 
source generating a test signal is further coupled between an output of the transducer and an 
input to the amplifier. 

36. (Currently Amended) In a measurement system comprising a transducer, 
a f ee dback amplif ie r an amplifier having a feedback element coupled to the transducer and a 
signal processing circuit coupled to an output of the amplifier, a method of testing the transducer 
in-situ comprising: 

a. coupling a test signal to the transducer; 

b. disabling the ehafoe-amplifie r while leaving the feedback element in place ; 

c. analyzing the response of the transducer to the test signal with the signal 
processing circuit; and 

d. comparing a measured response of the transducer to a signature response 
wherein the signature response comprises a measured response of an unmounted transducer. 

37. (Currently Amended) The method of claim 36 wherein the measured 
response of an analog output transducer with built-in test whose output is programmed to 
assume a predetermined value when an unacceptable fault condition is detected. (Pr e f e rr e d 
e mbod i m e nt: [[A]] a 4 — 20 mA transmitt e r may b e programmed to prov i d e a constant output 
such as 4 or 20 mA upon fau l t d e t e ct i on. Or, in ord e r to mor e conclus i v el y i d e nt i fy that th e 
output i s du e to s el f - t e st r e su l ts, th e transduc e r may b e programm e d to a l t e rnat e va l u e s i n a 
pr e d e t e rmined patt e rn such as a l t e rnating onc e p e r second b e tw ee n on e of th e e xtr e m e va l u e s 
4 or 20 mA and th e curr e nt output of th e transducer. The sam e cou l d apply to ana l og voltag e or 
fr e qu e ncy output transduc e rs.) 

38. (Currently Amended) The method of claim 36 wherein the measured 
response of an analog output transducer with built-in test whose output is modulated with a 
signal reflecting the results of a detected fault condition. (Pr e f e rr e d ombod i m e nt: a A — 20 mA 
transmitt e r may hav e a m e thod by wh i ch i ts output signal or power li n e may b e modu l at e d by a 
signa l to i n i tiat e and commun i cat e d th e status of an i nterna l s el f - t e st function. Th i s r e qu i res tho 
add i tion of an i nt e rfac e at th e signa l 's r e c ei v i ng and compatib l o with this commun i cat i on 
m e thod. Th e modu l at e d s i gna l my b e vo l tag e or current bias, a fix e d or vary i ng freque ncy, or a 
modulated pulse train 
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39. (Currently Amended) The method of claim 36 wherein the measured 
response of an analog output transducer with built-in test that provides an additional interface 
for communication of test results. (Pr e ferr e d e mbodiment: a A — 20 mA transm i tt e r may i nclud e 
an LCD and k e y pad int e rfac e that can b e used to i nit i ate and communicat e th e r e su l ts of 
test i ng i n dig i ta l or human r e adab le form. Alt e rnat i v el y, th e add i t i ona l int e rfac e m i ght b e 
connector or w i r ele ss int e rfac e that uses a digital communication protocol. 

40. (Currently Amended) The method of claim 36 wherein the measured 
response of an analog output transducer with built-in test that uses the results of the test to 
appropriately compensate its analog output signal. (Pr e f e rr e d e mbod i m e nt: a 4 — 20 mA 
transmitt e r may inc l ud e a comp e nsat i on a l gor i thm to th e s e nsor output wh e n s e lf - t e st i ndicat e s 
a fau l t condit i on. An e xamp le wou l d b e to multip l y th e ana l og output s e nsor s i gna l by 1 .05 
wh e n a 5% r e duct i on i n s e nsit i v i ty i s d e t e ct e d. Th i s m e thod may b e us e d i n comb i nation with 
the prev i ous claims wh e n a fault cond i t i on or s e v e r i ty is d e t e ct e d that an int e rnal a l gor i thm can 
no long e r ad e quat el y comp e nsat e .) 
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